Cortical regions supporting cognitive control and memory judgment are structurally immature in adolescents. Here we studied adolescents (13-15 y.o.) and young adults (20-22 y.o.) using a recognition memory paradigm that modulates cognitive control demands through cues that probabilistically forecast memory probe status. Behaviorally, adolescence was associated with quicker responding in the presence of invalid cues compared to young adulthood. fMRI data demonstrated that while both groups increasingly activated posterior dorsolateral prefrontal (dlPFC), midline, and lateral parietal regions for invalidly compared to validly cued trials, this differential invalid cueing response ended sooner in adolescents, consistent with their quicker responding on invalidly cued trials. Critically, dlPFC also demonstrated reversed brain-behavior associations across the groups. Increased mean dlPFC activation during invalid cueing was linked to improved performance in young adults, whereas increases within adolescents were linked to impaired performance. Resting state connectivity analysis revealed greater connectivity between dlPFC and episodic retrieval linked regions in young adults relative to adolescents. These data demonstrate that the functional interpretation of dlPFC activation hinges on its physical maturation and suggest that the pattern of behavioral and neural response in adolescents reflects different functional integration of cognitive control and memory systems.
Introduction
Although memory retrieval is critically dependent upon medial temporal lobe regions (Squire, 1992) , recent functional imaging research demonstrates that a widespread collection of frontal and parietal areas are also engaged when observers render episodic memory judgments (Yonelinas, Otten, Shaw, & Rugg, 2005; Dobbins, Rice, Wagner, & Schacter, 2003; Wagner, Shannon, Kahn, & Buckner, 2005; McDermott, Jones, Petersen, Lageman, & Roediger, 2000 , Henson, Rugg, Shallice, Josephs, & Dolan, 1999 . This network includes frontopolar and posterior dorsolateral PFC, lateral parietal cortex, superior parietal cortex, and areas along the anterior and posterior midline cortex. Although the specific functional contribution of each region to episodic retrieval remains heavily debated (e.g., Vilberg & Rugg, 2008; Cabeza, Ciaramelli, Olson, & Moscovitch, 2008) , these same regions are typically recruited during cognitive control tasks (Dosenbach et al., 2007; Vincent, Kahn, Snyder, Raichle, & Buckner, 2008) , and are often jointly described as belonging to a fronto-parietal cognitive control network critical for overriding automatic responding when it is contextually inappropriate. Recent findings suggest that the recruitment of regions within this network during recognition may also signify the need for cognitive control to overcome inappropriate mnemonic expectations. More specifically, O'Connor, Han and Dobbins (2010) used an explicit memory cueing procedure to instill trial-wise expectations in a recognition task by providing generally valid anticipatory cues (''Likely Old'' or ''Likely New'') prior to each recognition memory probe. Their data demonstrated increased activation in prefrontal and parietal regions whenever recovered memory content violated cue induced memory expectations, suggesting that these regions were linked to violated expectations, and perhaps important for overriding the automatic responding accompanying the cue-induced expectations, or for integrating external cues and mnemonic information during recognition judgment.
Here we use a developmental functional imaging approach to further test this model of fronto-parietal engagement during episodic recognition. The key motivation for the study rests on the finding that structurally, prefrontal and parietal regions, along with their interconnections, reach maturity quite late (Olesen, Nagy, Westerberg, & Klingber, 2003; Supekar, Musen, & Menon, 2009; Fair et al., 2009 ) with gray matter thinning and increased axonal myelination occurring throughout adolescence (Gogtay et al., 2004) . This late maturation has been suggested to underlie the sometimes suboptimal performance of adolescents in tasks that require inhibitory control (Velanova, Wheeler, & Luna, 2009 
